turbulent mixing on large chain-forming phytoplankton. Observations of tur-11 bulence using a free-falling microstructure profiler were undertaken, along 12 with near-simultaneous profiles with an in-line digital holographic camera suming isotropy is defined as:
where ν is the kinematic viscosity, which in seawater takes the value of about is later scaled up to one litre during post-processing. In practical terms the 142 minimum particle size resolved by this system is around 25 µm, with the 143 maximum size limited only by the size of the CCD, here in excess of 6 mm.
144
The holocam was profiled vertically through the water column once each samples were obtained at a vertical resolution of around 5-6 cm.
148
The average number of holograms taken during a given profile of the 149 instrument is around 1000; however the number of images for a given section litre. Throughout this paper, the term number is used to refer to this metric 181 when describing changes to the phytoplankton population.
182
Figure 3: The rapid change in water column energetics brought about by the inclement conditions. In (a), the potential energy anomaly (PEA), φ, (b) local wind stress, τ and (c) significant wave height, H s , from a nearby wave buoy in Looe Bay.
Results

183
The duration of the survey was for only 11 hours, as the sampling activity 184 was affected by instrument failure brought about by inclement conditions.
185
Throughout the survey the weather conditions deteriorated which resulted in 186 enhanced mixing from the surface, partially eroding the stratification present.
187
However, these conditions resulted from a relatively moderate increase in 188 wind stress, with values at its peak of 1.9 x 10 −2 N m −2 (Figure 3b ). 
201
(1990) described the PEA, in units of J m −3 , as follows:
here, H is the water depth, ρ density, g acceleration due to gravity with 
231
Further evaluation of the underlying processes that influence water col- salinity on the density of the water column, the density ratio, given as:
(where α = cles that contribute to the total begin to be affected by the conditions. Using For the earlier period, the number of phytoplankton is markedly above that (Figure 10 ). This situation is reversed for the later period.
277
These differences appear despite the total particle volume concentration 
372
There is also a contribution to the reduction in the counts resulting from 
407
There remains some difficulty in translating studies in the lab to the field,
408
particularly with respect to phytoplankton and turbulence (Thornton, 2002 Sharples, J., Moore, C., Rippeth, T., Holligan, P., Hydes, D., Fisher, N., 
